Our aim was to establish a therapeutic strategy for eclampsia and stroke during pregnancy. Methods: We performed a questionnaire-based study of eclampsia and stroke during pregnancy from 2005 to 2009 that targeted all obstetric institutions in Aichi Prefecture. The survey inquired about characteristics of eclampsia and stroke during pregnancy, management of hypertension during labor, and the current situation surrounding the maternal transport system as well as that for collaboration with neurosurgeons. Results: Our survey revealed that 66% of deliveries, 40% of eclampsia episodes, and 31% of stroke incidents occurred at primary medical institutions. With the exception of strokes, most cases were diagnosed by brain magnetic resonance imaging (MRI) and/or computed tomography (CT) at intensive medical institutions. Most medical institutions measured blood pressure during labor. However, other management strategies, including those involving the use of hypotensors, varied by institution.
Introduction
Eclampsia and stroke during pregnancy are major causes of maternal and neonatal death in many countries. [1] [2] [3] Despite the ubiquity of these conditions and their public health impacts, neither their etiologies nor therapeutic strategies for their treatment have been established. The lack of etiological information about eclampsia and stroke makes it difficult to propose appropriate management strategies for them. Close collaboration with neurosurgeons is necessary to prevent stroke; however, some medical institutions fail to establish good relationships with neurosurgeons, which can affect the prognoses for pregnant women who suffer strokes. In addition, some pregnant women develop hypertension after labor onset; unfortunately, hypertension is difficult to diagnose during early labor, and often overlooked, sometimes resulting in eclampsia and/or stroke.
We performed a questionnaire-based study of eclampsia and stroke during pregnancy involving all obstetric institutions in Aichi Prefecture. Survey data were thereby named "AICHI DATA." Aichi Prefecture accounts for 7% of the Japanese population as well as 7% of annual births in Japan. Therefore, AICHI DATA could provide useful etiological information regarding eclampsia and stroke during pregnancy in Japanese mothers. Our study results may also contribute to the development of therapeutic strategies for eclampsia and stroke during pregnancy.
Materials and methods
We performed a questionnaire-based study of eclampsia and stroke during pregnancy that targeted all obstetric institutions in Aichi Prefecture from at 2007 (166 institutions) and 2010 (155 institutions). From the time we began the survey to the end, the number of medical institutions decreased from 166 to 155. All institutions responded to our questionnaire, which was designed to obtain detailed information about cases of eclampsia and stroke during pregnancy. Financial support was provided by the Perinatal Care Association of the Aichi Prefectural Government. All patients with eclampsia showed good prognoses except for one patient who suffered a second episode of eclampsia ( Table 2) .
Results

Characteristics of eclampsia and stroke
The majority of strokes occurred either antepartum (34.6%) or postpartum (53.9%). Surgery was performed in 4 of 26 cases. Six of the stroke patients died (2 cerebral hemorrhages, 3 subarachnoid hemorrhages, and 1 cerebral venous thrombosis), while 6 patients suffered further strokes (Tables 3 and 4) .
Management of eclampsia and stroke
With regard to blood pressure (BP) measurement during labor, 46.5% of institutions measured BP for all patients, 31.6% only measured BP for patients who presented with BP values greater than 140/90 mmHg on admission, and 14.2% allowed supporting medical staff to decide when to take BP measurements. Regarding the criteria for reporting BP data to doctors, 9.7% of institutions reported all data, 45.2% only reported BP values greater than 140/90 mmHg, and 22.6% left reporting decisions to the supporting medical staff. These findings revealed that the BP measurement strategies during labor were left in the hands of the supporting medical staff in roughly 20% of (Table 5 ).
In antihypertensive therapy for hypertension during labor, 37.4% of institutions started using hypotensors when patient BP reached 160/110 mmHg, and 30.3% started using them when it reached 180 mmHg of systolic BP. Nicardipine and hydralazine were the most frequently used hypotensors. In addition, 18.7% of institutions used MgSO 4 in hypertensive patients without convulsions, 16.1% used it after convulsions occurred, and 59.4% did not use it at all (Table 6 ).
Present state of the transport system for pregnant women with eclampsia and stroke
Our survey revealed that 32.0% of intensive medical institutions initiated a collaborative management strategy with a neurosurgeon at the first convulsion, while 70.0% of them started only after repeated convulsions. In addition, 57.1% of primary medical institutions transported eclamptic patients at the first convulsion, while 40.0% of them transported the patient only after repeated convulsions (Table 7) .
Discussion
The present study has been named "AICHI DATA", as it collected detailed information pertaining to 322,599 deliveries in Aichi Prefecture. Of these, 126 cases of eclampsia (0.04%) and 26 cases of stroke (0.008%) were reported, corresponding to similar rates reported in other countries.
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The lack of sufficient etiological data and the absence of a consensus regarding optimal treatment for eclampsia and stroke make it difficult to establish therapeutic strategies for these conditions. AICHI DATA is the first long-term etiological study of eclampsia and pregnancy-associated stroke in Japan. We obtained useful information from these data, which pertained to patients treated at both primary and intensive medical institutions.
Forty percent of eclampsia cases and 31% of strokes occurred at primary medical institutions, which highlights the importance of not only appropriate diagnoses at primary medical institutions, but the establishment of efficient inter-institution transport systems as well.
The majority of eclampsia episodes occurred during labor or postpartum, and the majority of strokes occurred antepartum or postpartum. This indicates that the possibility of eclampsia and/or stroke is relevant during all stages of pregnancy.
Management of BP levels during labor was left up to the supporting medical staff at roughly 20% of the institutions, even though hypertension during labor can result in eclampsia or stroke. If a patient shows signs of hypertension, it is critical for the supporting medical staff to report the patient's BP to a doctor immediately, so that the necessary medical interventions can be discussed.
Thirty-seven percent of institutions started using hypotensors when patient BP reached 160/110 mmHg, and 30% started using them when BP reached 180 mmHg of systolic BP. Nicardipine and hydralazine were the most frequently used hypotensors. If patient BP is greater than 160/110 mmHg, MgSO 4 can be used to decrease the risk of convulsions and reduce their BP to 140-159 mmHg/90-109 mmHg. The Joint National Committee in America and European Society of Hypertension proposed to reduce BP in patients with BP greater than 180/120 mmHg. [5] [6] [7] [8] Methyldopa, hydralazine, nifedipine, labetalol, and nicardipine can be used as antihypertensive drugs during labor. Among them, nicardipine is likely the most common. Hydralazine is not suitable for patients with active cerebral hemorrhaging.
Brain CT is an optimal method for stroke detection. When a stroke is detected, collaborative treatment with a neurosurgeon should be started as soon as possible. In the present study, 41% of primary medical institutions only transported eclamptic patients after repeated convulsions. If a stroke is suspected at a primary medical institution, rapid maternal transport to an intensive medical institution is necessary. Discrimination between eclampsia and stroke is difficult, but strokes are often characterized by the presence of facial or arm muscle weakness, or a speech deficit. 9, 10) This study provided detailed information and highlighted several issues, including the poor current state of maternal transport between primary and intensive medical institutions, the necessity of educating the staff of primary medical institutions about stroke, the lack of established criteria for BP reporting during labor, and the importance of collaborating with neurosurgeons. AICHI DATA provides important Japanese etiological data and might be used to revise the associated guidelines.
